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1 cused CBT approaches, such as prolonged exposure therapy, have strong empirical support based on more than two dozen randomized clinical trials (10, 11) , but remission rates among those who complete therapy have been under 50% in some studies (12) . Because medication and CBT monotherapies each have limitations and yet are very different approaches, combining these treatments might maximize efficacy (13) .
No randomized clinical trials, to our knowledge, have studied combined treatment with medication and trauma-focused CBT for PTSD from the outset of treatment in a sample that was not preselected for treatment resistance. One small trial (N=10) and a subgroup analysis of a second trial reported an advantage for combined SSRI and CBT treatment over SSRI monotherapy for adults with PTSD who did not respond to pharmacotherapy (14, 15) . Another small study of patients who remained unremitted after 8 weeks of CBT (N=23) reported that augmentation with an SSRI was not superior to augmentation with placebo (16) . However, a meta-analysis of 11 studies across all anxiety disorders found combined CBT and medication Objective: Selective serotonin reuptake inhibitors (SSRIs) are often recommended in combination with established cognitive-behavioral therapies (CBTs) for posttraumatic stress disorder (PTSD), but combined initial treatment of PTSD has not been studied under controlled conditions. There are also few studies of either SSRIs or CBT in treating PTSD related to terrorism. The authors compared prolonged exposure therapy (a CBT) plus paroxetine (an SSRI) with prolonged exposure plus placebo in the treatment of terrorism-related PTSD.
Method: Adult survivors of the World Trade Center attack of September 11, 2001 , with PTSD were randomly assigned to 10 weeks of treatment with prolonged exposure (10 sessions) plus paroxetine (N=19) or prolonged exposure plus placebo (N=18). After week 10, patients discontinued prolonged exposure and were offered 12 additional weeks of continued randomized treatment.
Results: Patients treated with prolonged exposure plus paroxetine experienced significantly greater improvement in PTSD symptoms (incidence rate ratio=0.50, 95% CI=0.30-0.85) and remission status (odds ratio=12.6, 95% CI=1.23-129) during 10 weeks of combined treatment than patients treated with prolonged exposure plus placebo. Response rate and quality of life were also significantly more improved with combined treatment. The subset of patients who continued randomized treatment for 12 additional weeks showed no group differences.
Conclusions: Initial treatment with paroxetine plus prolonged exposure was more efficacious than prolonged exposure plus placebo for PTSD related to the World Trade Center attack. Combined treatment medication and prolonged exposure therapy deserves further study in larger samples with diverse forms of PTSD and over longer follow-up periods.
Post traumatic stress disorder (PTSD) has a lifetime prevalence of 8%-12% and is associated with significant comorbidity and impaired quality of life (1, 2) . Traumas commonly associated with PTSD include combat, rape, and natural disasters, but there has been relatively little study of treatment for terrorism-related PTSD. Six months after September 11, 2001 , some 91,000 New York City residents were estimated to have PTSD related to the World Trade Center attack (3). To date, only one single randomized clinical trial has assessed treatment for PTSD related to this attack, and it was limited to rescue workers (4) . Although the selective serotonin reuptake inhibitors (SSRIs) paroxetine and sertraline have a U.S. Food and Drug Administration indication for PTSD based on efficacy in several randomized clinical trials (5-7), the role of medication in the treatment of PTSD remains unclear (8) (9) (10) . Some PTSD guidelines recommend SSRIs among first-line treatments for the disorder (8, 10) , but others question the magnitude of treatment response and recommend that SSRIs be a second-line treatment or adjunct to cognitive-behavioral therapy (CBT) (9, 10) . Trauma-fo-ajp.psychiatryonline.org AJP in Advance no patient contact. Controlled-release paroxetine (22) and matching placebo tablets were provided by GlaxoSmithKline (Brentford, United Kingdom). The tablets were packed in bottles, consecutively numbered for each patient according to the randomization schedule, by a pharmacist with no patient contact. Each patient's allocation was concealed from all research personnel for the full duration of the patient's participation in the study. To minimize risk of unblinding of independent evaluators in particular, secondary outcome measures of depressive symptoms and adverse effects were administered by pharmacotherapists.
Treatments
Paroxetine and placebo were administered by psychiatrists experienced in pharmacotherapy for PTSD. Visits were 30 minutes weekly for 6 weeks, every 2 weeks for 4 weeks, and then every 4 weeks. Pharmacotherapists offered support, monitored compliance using pill counts, and reviewed symptoms. They also prescribed paroxetine at a dosage of 12.5 mg/day, or matching placebo, for 1 week, then 25 mg/day for 3 weeks, and then increased the dosage as tolerated to a maximum of 50 mg/day.
Prolonged exposure therapy uses guided exposure to traumatic memories and situations to enhance emotional processing. In this study, it was conducted in 10 weekly 90-minute sessions using methods described by Foa and Rothbaum (23) . Therapy sessions were conducted by psychiatrists and doctoral-level psychologists experienced in CBT who completed a 2-to 4-day training course as well as a supervised training case. Therapist adherence was monitored in individual and group supervision. All sessions were videotaped, and 10% were randomly selected and reviewed by two independent raters using a treatment fidelity manual. Therapists completed 89% of essential components. Three sessions were rated independently by both raters, and interrater reliability (percentage agreement) was 0.88.
Assessments
Independent evaluators were master's-or doctoral-level clinicians. They conducted major assessments at weeks 0, 5, and 10 and, for participants in the maintenance phase, at weeks 14, 18, and 22. PTSD severity was assessed using the CAPS and the 7-point Clinical Global Impressions of Change scale (CGI-C [24] ) (ratings range from very much worse to very much improved).
Pharmacotherapists administered the 17-item Hamilton Depression Rating Scale (25) at major assessments and used a checklist (data available on request from the authors) to rate 29 potential adverse effects at every visit on a 0-to 3-point scale (none, mild, moderate, or severe). An adverse event was considered treatment-emergent if its severity at any point during the study was at least one point greater than that at baseline.
Patients completed the Quality of Life Enjoyment and Satisfaction Questionnaire (26), a reliable and valid measure of enjoyment and satisfaction in eight domains.
Statistical Analyses
Primary outcome variables were CAPS score and remission status at weeks 5 and 10. Remission is considered an important goal for treatment of PTSD (27) , and it is particularly relevant for a study combining two efficacious treatments to maximize improvement. Remission was defined as a CAPS score ≤20 and a CGI-C score of 1 (very much improved). Treatment response was a secondary outcome measure, defined as a CGI-C score of 1 or 2 (much improved or very much improved).
Continuous variables were modeled using longitudinal mixedeffect analyses with appropriate link functions (28, 29) . For instance, because CAPS scores were overdispersed (mean < variance) and had a right-skewed distribution, they were modeled using negative binomial distribution with log link function (30) . Binary outcome variables were modeled using longitudinal logistic mixed-effect analyses (log mixed-effect models) (28, 29, 31) .
to be significantly more effective than CBT and placebo at the end of treatment but not at the 6-month follow-up assessment (17) , supporting the need for further study of this issue in the treatment of PTSD.
The purpose of the present study was to compare combined medication and CBT with the widely recommended first-line treatment of CBT alone in the initial treatment of PTSD. Enrollment was limited to persons with PTSD related to the World Trade Center attack in order to obtain a sample that would be relatively homogeneous with respect to the stressor and to learn more about the treatment of PTSD related to terrorism. The primary hypothesis was that 10 weeks of combined treatment with prolonged exposure therapy and paroxetine compared with prolonged exposure and placebo would be more efficacious in reducing symptoms and increasing remission rates in persons with PTSD related to the World Trade Center attack.
Method

Design
This study was approved by an institutional review board and conducted at the Anxiety Disorders Clinic of New York State Psychiatric Institute/Columbia University from December 2004 to February 2009. After participants received a complete description of the study, they provided written informed consent. Individuals with chronic PTSD related to the World Trade Center attack were randomly assigned to 10 weeks of double-blind treatment with prolonged exposure therapy plus paroxetine or prolonged exposure therapy plus placebo. To examine maintenance of gains, those who completed 10 weeks of treatment were offered 12 additional weeks of continued double-blind treatment with paroxetine or placebo alone.
Participants
The sample consisted of 37 adults who were referred by clinicians, responded to advertisements, or responded to direct mail to individuals who had either sought help for World Trade Center attack-related difficulties from the Mental Health Association of New York City or participated in the World Trade Center Health Registry and screened positive for possible PTSD (score of ≥50 on the PTSD Checklist [18] ).
Eligibility was determined by clinical interview, the ClinicianAdministered PTSD Scale (CAPS [19] ), and DSM-IV criteria (20, 21) . Participants were ages 18-70 years, with a principal DSM-IV diagnosis of PTSD that was related to the World Trade Center attack and a symptom duration ≥3 months of at least moderate severity (CAPS score ≥45). Exclusion criteria were prominent suicidal ideation; current psychotic disorder; unstable medical illness; pregnancy or nursing; alcohol or substance use disorder in the past 3 months; history of seizure disorder; unwillingness to use contraception (for women of childbearing potential); conditions that contraindicated study treatments (such as an unsuccessful trial or intolerance of paroxetine, three unsuccessful SSRI trials, or an unsuccessful trial of prolonged exposure therapy); and use of psychotropic medication during the 2 weeks (4 weeks for fluoxetine or monoamine oxidase inhibitors) before randomization, except zolpidem for insomnia.
Randomization and Blinding
Participants were randomly assigned in blocks of 10 to prolonged exposure therapy plus paroxetine or prolonged exposure therapy plus matching pill placebo by the data manager, who had and five [27.8%] participants, respectively) or prior to week 22 (eight [42.1%] and seven [33.3%] participants, respectively). Participants who discontinued prematurely did not differ on baseline measures from those who completed each phase. After week 10, 13 participants continued receiving paroxetine and 13 continued to receive placebo, and 11 participants in each group completed the 12-week maintenance phase.
The randomized groups did not differ significantly in demographic or clinical characteristics, except for years of education (p=0.02) ( ). Thirtyone participants (83.8%) were emergently evacuated; 12 (32.4%) reported loss of an immediate family member or close friend; and 25 (67.6%) reported at least some prior treatment of the index episode of PTSD. Adequacy of prior PTSD treatment was not systematically documented, but of the 15 previously medicated individuals, only nine (three in the placebo group, six in the paroxetine group) reported any prior SSRI treatment, and of the 20 individuals reporting prior therapy, none reported an adequate course of ≥10 sessions of trauma-focused CBT. The most common current psychiatric comorbidities were mood All models included predictors of time, treatment, and time-bytreatment interactions as well as adjustment for baseline values transformed according to used link function. Participants were modeled as random factors, with temporal within-subject autoregressive (AR [1] ) correlation structure. If the time-by-treatment interaction was not significant, the outcome variable was modeled using main effects of time and treatment, adjusted for the baseline CAPS score. Results are reported using incidence rate ratios (models with negative binomial link function) or odds ratios (models with logistic link function). Three-way interaction of baseline CAPS score-by-treatment-by-time in the model was used to assess the moderator effect of the dichotomized (above and below the median) baseline CAPS score on treatment over time.
Tests of main effects were considered significant at an alpha of 0.05, and tests of interaction terms were considered significant at an alpha of 0.15 (32) . All tests were two-tailed and used intentto-treat samples. Missing observations were investigated using logistic regression. Because no significant predictors of missingness were found, missing observations were assumed to be missing at random (i.e., no imputation methods were used). Analyses were performed using PROC GLIMMIX in the SAS software package (SAS Institute, Cary, N.C.). Figure 1 summarizes the flow of participants through the study. The paroxetine and placebo groups did not differ in rates of discontinuation prior to week 10 (six [31.6%] ajp.psychiatryonline.org AJP in Advance Figure 3] ). Remission rates for the intent-to-treat sample at week 10 were 8/19 (42.1%) for combined treatment compared with 3/18 (16.7%) for prolonged exposure plus placebo. Modeled data showed that combined treatment increased the odds of remission at weeks 5 and 10 to 12.6 times that for prolonged exposure plus placebo. However, the wide 95% confidence interval (1.23-129) reflects limited precision of this estimate because of the small number of participants in the study.
Results
Sample
Secondary Outcomes
Secondary outcomes are presented in Table 2 . Response rates for the intent-to-treat sample at week 10 were 12/19 (63.2%) for combined treatment and 7/18 (38.9%) for prolonged exposure plus placebo. Interactions between time (weeks 5 and 10) and treatment were significant for response status and quality of life outcomes, and thus the treatment group effect was different at each time point, and the effect of change over time was different for each treatment group. In the prolonged exposure plus placebo group, neither response status nor quality of life outcome had a significant treatment effect at week 5 or significant change from week 5 to week 10. The combined treatment disorders (N=25 [65.8%]), and treatment groups did not differ significantly in the rate of comorbidity or in the severity of PTSD or depressive symptoms at baseline.
Primary Outcome Measures
Interactions between time (from week 5 to week 10) and treatment were not significant, reflecting parallel improvement in both groups from week 5 to week 10, and thus only change over time and treatment group effect were estimated. CAPS scores for each group improved significantly from randomization to week 10 (p<0.001), with significantly greater improvement in the combined treatment group than in the prolonged exposure plus placebo group (p=0.01 [Table 2, Figure 2] ). Participants in the combined treatment group had modeled CAPS scores at weeks 5 and 10 that were one-half (incident rate ratio=0.50) the scores of participants in the prolonged exposure plus placebo group. Analysis of dichotomized baseline CAPS scores did not provide evidence for baseline severity moderating group differences in treatment outcome.
Remission in each group increased significantly over time (p<0.007), and remission was significantly more frequent in the combined treatment group (p=0.03 [ Table 2 , tinuation), five remained in remission at week 22, and one was no longer in remission at week 22; of the five who had not remitted at week 10, one remitted by week 22. In the placebo group, the three individuals who had remitted by week 10 remained in remission at week 22; of the 10 who had not remitted at week 10, two discontinued prematurely, and two remitted by week 22. Among all those who completed the 10-to 22-week assessment, the week-22 remission rate was 45.5% (5/11) for each group, and mean CAPS scores were 30.4 (SD=30.7) for the paroxetine group and 27.9 (SD=21.1) for the placebo group, which were not significantly different. For further details regarding outcomes during the additional 12-week assessment period, group improved significantly in quality of life (p=0.02) and in response rate (p=0.04) at week 10 compared with the prolonged exposure plus placebo group. From week 5 to week 10, only the combined treatment group response rate improved significantly (p=0.02). Both groups' depression scores improved over time (p=0.04), with no significant treatment group effect. Among participants who continued treatment with paroxetine (N=13) or placebo (N=13) during weeks 10-22, no outcome measures showed any significant improvement or group differences. In the paroxetine group, of the eight who had remitted by week 10, two discontinued treatment prematurely (both were in remission at the time of discon- ajp.psychiatryonline.org AJP in Advance cognitive schemas linked to the trauma (33) . Paroxetine decreases presynaptic reuptake of serotonin, which may lead to stabilization of CNS circuits mediating hyperarousal and activation of memories by conditioned aversive stimuli.
The clinically meaningful within-group effect size for CAPS score in the prolonged exposure plus placebo group (Cohen's d=1.12) suggests a specific contribution of prolonged exposure therapy to treatment response in the combined treatment group. This is within the range reported for exposure therapy for PTSD in previous trials, although larger effects have been reported at some expert sites (34) . Without a group controlling for nonspecific effects of prolonged exposure, this study could not determine the contribution of techniques specific to prolonged exposure therapy to treatment response in either group.
Outcomes for the prolonged exposure plus placebo group in this study could have been influenced by factors related to the study design and implementation. This study limited prolonged exposure therapy to the 10-week course established in previous trials, but a longer course continuing through weeks 10-22 might have produced greater improvement. Both treatments in this study appear to have been adequately implemented and tolerated, based on assessment of therapy tapes, paroxetine dosages, and attrition rates of 36.8% for combined treatment and 27.8% for prolonged exposure plus placebo, which are comparable to the 30.3% and 20.5% rates reported across all PTSD randomized trials of SSRIs and exposure therapy, respectively (35, 36) . Features of study treatments that may have contributed to attrition include the confrontation of traumatic memories in prolonged exposure therapy and adverse effects of medication. This is the first report of efficacy for the controlled-release form of paroxetine for the treatment of PTSD, which yields slightly more stable plasma levels than the immediate-release form of the medication that has established efficacy for PTSD (22) .
Features of the sample may also have affected outcome. Characteristics of persons with PTSD, such as avoidance see the data supplement accompanying the online edition of this article.
In the combined treatment group, the mean maximum daily dose of paroxetine attained for at least 1 week was 32.2 mg/day (SD=13.4) and did not differ significantly from the paroxetine equivalent of 36.8 mg/day (SD=12.1) in the placebo group. Treatment-emergent adverse events were numerically greater in the paroxetine group but did not differ significantly from those of the placebo group.
Discussion
Combined treatment with prolonged exposure therapy and paroxetine was superior to prolonged exposure and placebo in reducing the symptoms of PTSD related to the World Trade Center attack over 10 weeks of treatment. This finding offers the strongest evidence to date that combining trauma-focused CBT with medication may be a more efficacious initial treatment strategy than CBT alone for PTSD. Both primary outcome measures (CAPS score and remission rate) and secondary measures (response rate and quality of life) demonstrated significant advantages for combined treatment. Based on remission rates for each group at week 10, the number needed to treat is three (i.e., three patients would need to be treated with combined treatment to yield one additional remission during initial CBT treatment). Given the evidence supporting traumafocused CBT as a treatment of choice for PTSD, the findings in this study advance the field by demonstrating that a combined treatment approach can further improve acute response. However, more investigation will be needed to determine whether these benefits persist.
The advantage of combined treatment with medication and CBT in the initial treatment of PTSD may reflect additive mechanisms. Prolonged exposure therapy is believed to act through learning, including basic processes of extinction of conditioned responses and reappraisal of The sample was also distinguished by openness to trying both medication and CBT treatments, as was required by the study design. Persons with PTSD have been shown to have strong treatment preferences, especially favoring nonmedication treatments (40) . Participants in this study may have been less compliant with their less-favored treatment than participants entering studies of a single treatment modality. Future studies of combined treatment should assess treatment preferences and their effect on outcome.
Over the 12 weeks after prolonged exposure therapy was discontinued and patients were maintained on doubleblind paroxetine or placebo, no group differences were observed. Interpretation is subject to important limitations. The diminished sample size in this phase limited power to detect smaller effects, and patients who entered this phase were not a random selection, which may have further obscured treatment differences. Future studies with larger samples will need to address the important question of whether the initial advantage of combined treatment persists over time.
The primary limitation of this study is its relatively small sample. However, the full sample of 37 patients represents behavior and loss of trust, may tend to increase attrition. Although most participants reported inadequate response to some prior treatment, which might suggest treatment resistance, few had received an adequate trial of an evidence-based treatment. Features specific to the World Trade Center attack also may have affected outcomes. The violence was both intentional and catastrophic, which tends to increase the severity of PTSD (37) (38) (39) . Ongoing stressors related to high rates of personal loss, additional terrorist threats following the attack, and the downward spiral of consequences of chronic illness (job loss, family conflict, divorce) could have reduced treatment responsiveness. However, good prognostic factors include relatively high educational status and the fact that the index trauma was a single event in adulthood, which generally has a better treatment outcome than severe childhood trauma or the multiple traumatic exposures typical of combat-or abuse-related PTSD. Thus, on balance, we do not believe that this sample can be characterized as treatment resistant or uniquely distinct from other traumatized populations in treatment responsiveness. Yet the generalizability of these findings will need to be tested in other PTSD samples. the largest randomized clinical trial to date among persons with World Trade Center-related PTSD. The findings of superiority for combined treatment diverge somewhat from those of Simon et al. (16) , who conducted the one PTSD study that did not find an advantage for paroxetine over placebo augmentation among patients who did not remit with 8 weeks of prolonged exposure therapy. Design differences in that study included a smaller randomized sample (N=23), randomization of only those patients who remained symptomatic after a course of prolonged exposure therapy, and continued provision of prolonged exposure therapy during placebo-controlled augmentation, which could have obscured any drug-specific effects. Nevertheless, the remission rate for the paroxetine group in that study was more than double that of the placebo group (33% compared with 14%), although the effect was not statistically significant in the small sample. A methodological advantage shared by our study and the Simon et al. study is the incorporation of pill placebo as a control. None of the PTSD studies that have reported superiority of CBT augmentation of SSRIs over SSRI treatment alone incorporated any form of placebo therapy to control for nonspecific effects of CBT, such as therapist attention.
Our study findings support clinical consideration of combined treatment with paroxetine and prolonged exposure therapy at the outset for patients with PTSD because of superior efficacy for the initial treatment of PTSD symptoms. These advantages must be weighed against potential disadvantages of the greater cost of combined treatments, the risk of adverse effects of medication, and the risk that eventual discontinuation of medication might be associated with risk of relapse, which has been shown after discontinuation of SSRI monotherapy (41) . Future studies should assess moderators of response to combined treatments and monotherapy, with the goal of developing clinically useful predictors of treatment selection. The finding of medication effects also underscores the importance of assessing the effect of concurrent medication use in any studies assessing psychosocial treatments for PTSD. Dr. Schneier has received research funding from Forest Laboratories. Dr. Marshall is currently employed by Sunovion Pharmaceuticals. All other authors report no financial relationships with commercial interests.
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